Progestogens regulate endothelial actin cytoskeleton and cell movement via the actin-binding protein moesin.
The endothelial effects of progestogens are poorly investigated. Actin remodeling and cell movement are fundamental for endothelial function and are controlled by the actin-binding protein moesin. In this work, we studied the effects of progesterone and medroxyprogesterone acetate (MPA) on actin remodeling, moesin activation and cell movement in human endothelial cells. Our findings show that progesterone and MPA trigger a rapid endothelial actin rearrangement, with the formation of cortical actin complexes, pseudopodia and membrane ruffles. Both progestogens trigger a rapid progesterone receptor (PR)-dependent moesin activation via a non-genomic signaling cascade involving G proteins, the small GTPase RhoA and the Rho-associated kinase (ROCK-2). In addition, MPA signaling also requires the recruitment of phosphatidylinositol-3 kinase (PI3K). Both progestogens enhance endothelial cell migration, which is prevented by moesin silencing or by blockade of PR, G proteins, PI3K, mitogen-activated protein kinases or ROCK-2. Progesterone and MPA potentiate 17beta-estradiol (E2) induced-moesin activation. However, they partially reduce cell migration induced by E2. In conclusion, progesterone and MPA regulate endothelial cell movement by rapidly signaling to the actin-binding protein moesin and to the actin cytoskeleton. These findings provide new information on the biological actions of progestins on human endothelial cells that are relevant for vascular function.